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ABSTRACT
The effects of light duration on the growth and performance of C. gmiektus fingerlings were
investigated using artificial methods to simulate continuous day length and absolute darkness. The nornial
day length (12-H Light and 12-H Darkness) served as the control.
Aanong some of the factors affected by the varying photoperiods vvere body coloration, feeding
efficiency, survival rate and Specific growth rate (SGR).
There was notably no significant difference between the SOR of the 0-photoperiod culture and the
control (P>0.05) but there was significant difference between the o-photoperiod and the 24-H photope,riod
experiment (P<0.05).
The Haematological profile analysed showed varying degrees of changes in the blood parameters of
fish culture under different photoperiods. These however, did not prove significantly different when subjected
to statistical analysis.
INTRODUCTION
A definition which relates priniarily to individual animals
considers stress to be "a state produced by any environ-
mental factor which extends the normal adaptive re-
sponses of an animal, or which disturbs the normal func-
tioning to such an extent that the chances of survival are
significantly reduced (1,2 ): Several biotic and abiotic
factors are k.nown to constitute "stressors" of fish in
aquatic environment. On the converse, some biotic and
abiotic factors could influence the growth of fish, as well
as affect their performance. This has manifested in en-
vironmental conditions such as temperature, salinity, pho-
toperiod, oxygen availability and water velocity which are
currently used to modulate fish growth (3, 4, 5).
Illumination also has a considerable significance
in the development of fishes, (6) Photoperiod has been
shown to influence growth in fishes ( 7,8,9,10 ). h was
therefore deemed necessary to investigate the effects of
the extremes oflight duration on the fingerlings of Ciarías
gariepinus which is a tropical species.
MATERIALS AND METHODS
Hatchery reared Clarias gariepinus fingerlings
measuring 15± 2 cm were produced from N1FFR Fish
seed multiplication centre and were acclimatized in ti,vo
40-1 glass aquaria for 21 days prior to the experiment.
Mortality during the acclimation period was less than 2%.
TEST PROCEDURES
For the experiment, a set of two aquaria was
placed under continuous floodlit condition at 70 x 2 Lu-
men light intensity to simulate 24-h photoperiod. The sec-
ond set was wrapped up completely in black cellophane
polyethylene material to simulate 24 hour period of
darlmess, while the third set was placed under normal
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day length (12-h light and 12-11 darkness) and this serves
as the control.
The stocking density was 8 fish per aquarium.
Water temperature was 26 ± 1°C. The daily feed ration
was commercial fish fingerling diet formulated with 40%
of total body weight fed once a day. Since there was no.
flow through system, aquaria culture water was com-
pletely renewed at 3 days interval tò 'forestall disease
outbreak. Dissol-ved oxygen concentration was kept con-
stant by the use of air pumps and passing through air
stones for an uninterrupted oxygen supply for the dura-
tion of the experiment.
The pH was obtained on a Coleman pH meter
instrument and the other water quality parameters
obtained by Standard methods using American Public
Health Association Standard, 1971.
The experiment was terminated after 30 days.
The fish vvere weighed and the final stocking weight, the
mean weight gain and the mean daily weight gain
recorded.
LOOD SAMPLE COLLECTION
Blood was collected by the severance of the
caudal peduncle of the unanaesthesized fish using a scapel
and blood tricided into heparinized capillary haernatocrit
tubos through the caudal peduncle. Heparin at a
concentration of 3ingirtil blood was used as anti-coagulant
(Berham et al, 1996) and the heparinized capillary tubes
sealed to prevent clotting.
ANALYTICAL PROCEDURES
The hematological analyses of blood samples
were carried out in a standard Medical Laboratory. The
haematocrit were read after centrifugation for 10
minutes. The packaged erythrocytes were discarded
after reading die haernatocrit ancl the plasma stored
12°C for later deterrnination of plasrna glucose.
10,
for erythrocyte (rbc) and leucocytes (wbc) count was
transferred from a heparinized capillary tube to a blood
cell diluting pipette. Erythrocyte and leucocytes counts
followed the procedure outlined by Yokoyarna ( 11 ),
Scott and Rogers (12 ), Duplicate counts were made
for each dilutions ( 11 ) Classification of blood cell types
followed that of Grizzle and Rogers (13 ).
Merck test diagnostic kits we:e used to deter-
mine haemoglobin (Hb) and blood glucose concentrations.
Blood for Packed Cell Voluine determination was placed
in two microliaernatocrit tubes and centrifuged at 11500
r/min for five minutes. The average of the two PCV's
determined in this way was recorded for each fish.
The morphologic indices of Mean Corpuscular
Volume (MCV), Mean Corpuscular Haemoglobin (IVICH)
and Mean Corpuscular fia,::iiioglobin Concentration
(MCHC) were calculated after Weinberg et al, ( 14 ).
RESULTS AND DISCUSSIONS
Coloration:
Routine observations in the COLLfSe of the experi-
ment showed some variations in the colour of the test
fish in response to different treatments. The control QX-
The o- photoperiod experiment as shown in Figure I
had a consistently lowest o reading with an experimental
mean of 2.7 mg/1 for the 13, and 2.9mg/1 for the B,
compared to 4.7 mg/1-1for the 24 H and 4.9 ing1-1for,
the control. Conversely the dissolved free Co, reading
of 0.21 mg/I-1 .for the B, and 0.25 ingli for '8, is the
highest when compared to the 24 H photoperio- d and
the control. The low level of D. O (Dissolved Oxygen)
in the 0-photoperiod culture was laruely attributable to
lack of difThsion pathway in the blacK cellophane hood
covering the aquaria which made it ditllcult for the culture
water to pick up atmospheric oxygen in spite of the
vigorous aeration
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perimental fish cultured under normal light duration (12-
h light and 12-h darkness) have the normal dark colora-
tion-on the dorsal part and the flanks, with light tinges of
grey dotting the flanks. Those cultured under 24-h pho-
toperiod were lighter in colour, while those cultured un-
der 0-photoperiod (24 fi darkness) had shiny black col-
oration. These became very pronounced after seven days
of culture.
Feeding Efficiency:
The experimental fish cultured under 0-
photoperiod fed more efficiently and left no remnants
at the end of the day compared to those cultured under
normal day length that left about a fifth of the feed
unfed. The 24 h photoperiod culture fed least
efficiently with about a quarter of the feed left as
remnants at the end of the day,
Experimen Replicates Mean
Dissolved
Oxygen
Conc.
(mg/1)
Mean
Exptal
Temp. 0°C
Mean
Water
pH
Mean Culture
Water
Conductivity
(mhos/S)
Mean Disso
Ived CO2
(as free CO2)
(Mg 1-'
24-H Photoperidc
0-H(Darkness)
A, 4,6
4.8
26.5
26.5
7.0
7.0
170
170
0.09
0.08
24-H Photo-
period
B1 2.7 27.0 6.9 200 0.21
0-H (Darkness) B2 2.9 27,0 7.0 200 0.25
CONTROL
12-1i height C1 4.7 26.0 7.0 190 0.11
12-11 (Darkness) C2 5.0 26.0 7.1 180 0.13
TABLE 1: WATER QUALIT CIERISTICS OF LIJE CULTURE MEDIUM
xperimen
1: WATER QuAury CHARACTERISTICS OF TEE CULTURE MEDIUM
ep tea es can
Haemoglobin
Conc.(g/100
ml)
The survival rate was least in the 24-H photoperiod
culture (SR= 68.75%), compared to (SR= 75%) for
the normal day length culture, and the highest survival
rate (SR= 93.75%) for the 0 - photoperiod culture.
All the other culture conditions apart from varying the
photoperiod were maintained at optimally constant level.
7.20 8,59
3.45 8.92
7.85 8.64
There was no significant difference between the
Specific Growth Rate (SGR) of those cultured under O
photoperiod and the normal day length (P%0.05), but
there was significant difference between those cultured
under 0-photoperiod (24-H darkness) and 24-H
photoperiod (1)-(0.05).
can e oo
Cell Count
(1012/L)
VVrean u e V' can rom-
Blood Cell bocyte Count
Count (109/1.) -
(109/L)
Experiment Replicates Initial
stocking
Morta-
lity Morta-
lity
Initial
Mean
stock-
ingWt.
(°)
Final Mean
Stocking
Wt. (g)
Mean
Weight
gain (g)
r"
24-H Photoperidc 8 3 37.5 5.1 10.0 4.9
0-H(Darkness) A2 8 3 25 8.1 13.0 5.2
24-11 Photo-
period
8 1 12.5 6.8 13.6 6.8
0-H (Darkness 8.8 16.0 7.2
CONTROL
12-H height cl 8 25 6.6 7.4 0.26
12-11 (Darkness) C. 8 35 6.4 7.4 0.28
24-H A2 12.22 0.0135
(Photoperiod) A 8.66 0.1465
0-H Tótal 20 88 0.25
(Darkness) Mean 20.44 0.125
S.D ±1.77 ± 0.215
24-H 7.14 14.82
(Darkness)
0-H A., 11.11 13.64
(Photoperiod) Total 18.26 28.46
Mean 9.13 14.23
S.D ±1.98 ± 0,59
CONTROL CI 6.25 11,48
12 -1-1 (Light)
C2 9.87 13.92
12 - H Total 16.12 25.40
(Darkness) Mean 8,06 12.70
S.D ±1.84 ±1.22
6.0
11.20
17.20
8.60
8.46
7.93
16.40
8.20
± 0.26
8.10
15.30
7.65
± 0.45
3.64
17.24
8.62
± 0.02
15.93
7,98
±0.12
17.56
8.78
±0.14
3 LE 3: TOLOGICAL PROFILE OF THE B OOD CELLS,
The fish subjected to 24-H photoperiod had the mean
Erythrocyte (rbc) count and mean haemoglobin
concentration of 12.50x1012/L (S .D±2.15) and 20.44g/di
(S.D±1.77) g/dl respectively, compared to the 0-
photoperiod culture with mean Rbc and Hb readings of
14.23x1012/L (S.D. ± 0.59) 9.13 g/dl (S.D. ±1/98) and
the control with rbc 12.70 x 1012/L (S.D. ± 1.22) and
Hb 8.06 g/dl (S.D. ±1.84) respectively.
TABLE 4: NIO PHOLOGIC INDICES OF THE HAEMATOLOGICAL
24-H
(Photoperiod)
O-H
(Darkness)
24-H
(Photoperiod)
O-H
(Darkness)
CONTROL
12 - H (Light)
12 - H
(Darkness)
A1
A2
Total
Mean
S.D
36.66
19.98
56.64
28.32
± 8.34
In the details of the hematological profile (Table.
4) the mean PCV in the 24-FI photoperiod experiment
was 28.32 (S.D. ± 8.34). This did not differ significantly
from the 0-photoperiod experiment with mean P CV 27.38
(S.D. ± 5.95) (P>0.05), but there was slightly significant
difference with that of the normal daylength 24.20 (S.D.
±5.41) (P<0.05).
All the other morphologic details of the
haematological profile, such as the Mean Blood pH, Blood
Glucose Concentration, Mean Cell Haemagolobin
Concentration (MCHC) and the Mean Cell Volume
(MCV) did not differ significantly in the three
experiments. (P>0.05)
The experimental fish were able to acclimatize
and adapt to what could have been a stressful condition
as suggested by the almost total recovery of the 24-H
photoperiod and the O-H photoperiod experiments
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The mean white blood cell (wbc) count of 8.60
x 1012/L (S.D. ± 2.6) for the 24-h photoperiod culture;
7.65 10'2/L (S.D. ± 0.12) for the normal day length
culture did not differ significantly from each of
(P>0.05): The closeness in wbc count could
by the fact that there was no disease outbrea Lture.
11.80
4.54
16.34
8.17
±3.63
compared to the control. A number of workers had
reported such acclimatization to chronic stress after
several days or weeks (15,16,17).
Closeness in MCHC could be an indication of
near unifolinity in erythrocyte recruitment and water
movement which had been indicated to be the source of
variation in MCHC under stressful conditions (18,19).
Blood Glucose level which is influenced directly by
catecholamines and indirectly by glucocorticoids did not
differ significantly from the control and therefore could
be said to be normal and comparable to those of
undisturbed catfish (20).
The close unifoimity in the thrombocytes count
is an indication that the experimental fish had passed the
alarm phase elicited by the stressor at the termination of
the experiment. According to Mcleay (21) after a short
period of stress the thrombocyte counts increase, resulting
Bi- 21.42 7.40 4.90 0.48 4.81
33.33 8.40 5.10 0.81 8.14
2
Total 54.76 15.80 10.00 1.29 12.95
Mean 27.38 7.90 5.00 0.65 6.48
S.D ±5.95 ±0.5 ±0.1 ±-0.16 ±1.66
Cl 18.78 7.40 5.30 1.54 5.44
C2 29.61 8.00 5.80 0.70 7.09
Total 48.40 15.40 11.10 1.24 12.53
Mean 24.20 7.70 5.55 0.62 6.27
S.D ±5.41 ±0.30 ±0.25 ±0. 14, ±0.82
PROFILE
Experiment Replicates Mean Mean Mean Blood Mean Cell Mean Cell
Packed Blood pH Glucose Hemaglobin Hemaglobin
Cell Concentration Concentration (MCH)
Volume (BG'C) MCHC (Picograms)
(PCV)% (mmol/d1) (g/100m1s) (Pg)
in shorter clotting time (22) An activation of the immune
system and fast clotting seem to be appropriate reaction
to expected injuries or cell damage ( 20 ) . it is therefore
likely that the experimental fish had passed the alarm
phase elicited by the stressor (20) and had adapted. The
local symptom, in this case, photoperiod should then be
regarded as part of the "Local Adaptation Syndrome"
(LAS) as described by Selyle (2). Both syndromes GAS
(General Adaptation Syndrome) and LAS are
superimposed on each other and are therefore
inseparable.
CONCLUSION/RECOMMENDATIONS
In concluding this paper it is therefore necessary
to state that while culturing C. gariepinits fingerlings
under 24-H photoperiod is stressful to the fish, the reverse
can be said when they are cultured under 0-H photoperiocl.
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